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ThiS invention relates to switch mechanism expiration of this time Interval and burning 
for signals and other electrical circuits of a with the green light! and then both .extin­
kind wherem a switch is nperated at prede- guished and the red hght hghted and so on; 
termined time intervals by means of a con- or the li~ht& may operate according to either 

u sta.ntly operating member. method JUst descnbed and an audible Signal, 11 
One of the kinds of apparatus with which such as a bell, sounded when the changes from 

such a switch mechanism may be advantage- red to green and from green to red are to be 
ously used IS the so-called system of traffic made; and 1t IS a further object of the IDven­
signal bghts now commonly employed at tion to provide switch mechanism in which 

ic street mtersections and at the intersections all of tlie various sw1tches necessary for the eo 
of other traffic highways. o~rat1on of VIsible and aud1ble signals, 

In such mstallations, the switch mecha- either as just pOinted out or accorclliJ.g to 
msm which controls the operation of the Sig- other conceivable schemes of operation, may 
nal hghts Is ordmarily mounted apart from be embodied in a Single s1mple orgamzation 

115 the hgbts themselves and in such position that of switch mechanism. 11 
It IS readily accesSible to an authorized person The mvenbon contemplates a switch 
for adjustment_, whereby the on and off t1me mechamsm, mcluding two relatively movable 
intervals for tne vanous lights may be ad- contact carrying members, preferably in the 
Justed by proper adjustment of the switch form of co-a::nally arranged relatively rotat- · 

10 mechamsm. Obviouslyz it is desirable to able disks, these members hem~ dnven by a 70. 
have the switch mechamsm for such appara.- smgle driving member and havm~ such char-
tus of a. compact and Simple nature, readily acter1sticsl notably a d~:fference m d1ameter, 
accessible for lDSJ?8Ction and adjustment, and whereby they Will be rotated by the dnvi:ng 
of such construction as to be capable of con- member at d1:frerent SJ.>eeds to thus obtain a 

211 tmuous operation for extended periods with- circmt controlling SWitching action between r1 
out habihty to failure. their contacts. And the mvenbon contem-

In switch devices for the purpose men- plates also various structural refinements 
tioned, with which I am familiar_,. consider- whereby the switch mechanism IS made mark­
able reductiOn gearing and complicated ad- edly simple and effiCient, as will be herein-

acr justable switch mechanism is employed; and after more fully explained and finally 80 
one of the objects of this invention Is to J?ro- claimed. 
vide a switch mechanism which is susceP.t1ble In the accompanying drawings illustrat­
of all such adjustment as may ord!na.nly be ing the invention, in the several fi~ of 
found necessary for the pro_per operation of wliich like parts a.re similarly designated, 

811 traffic Signals and the like, but which at the Fig. 1 is a side elevation· of apparatus em- 85 
same time is of compact form, few parts, and bodying the features of this invention. Fig. 
simple rugged construction. 2 1s a partial longitudinal axial sectional 

In traffic signal systems of the kind men- elevation of the apparatus shown in Fig. 1. 
tioned, various visible, and sometimes a.udible F1g. 3 is an inner face view of the toothed 

:lO Signals are used. For example, there ma.y disk carrymg the contact plates, and Fig. 4 10 
be a red hght which remains lighted for a is an outer face view of same. Fig. 5 is an 
certam time Interval and is then extinguished outer face view of the toothed disk carrying 
and o. green h~ht lighted; or there ma:r be a the contact arms, and Fig. 6 is an inner fa~ 
red hght which is. lighted for a. predeter- view of same. Fi~. 7 is a wiring diagram 

II mmed time interval, and an amber li!fhi showing a conventional set of circuits which Dl 
lighted near the expiration of such time m· may be controlled by the switch mechanism 
terval and burning simultaneously With the of the invention and which is suitable for a 
red light, and both extinguished, and then a system of visible tra:flic control si~als 
~en light lighted for a predetennined time The switch mechanism includes. m the form 

511 mterval and an amber light lighted near the illustrated, a base 1 carrying an upstanding 100 
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bearm~bracket 2, preferably formed mtegral 
therewith, and a. removable bearmg bracket 
3 suitably spaced from the bearmg bracket 
2 Mounted m sUltable bea.rmgs 4 ·and 5 m 

IJ. the brackets 2 and 3, respectively, JS a shaft 
6 upoa wlnch are mounted f.or fr.ee..relativ.e 
rotatum .tke contact carrymg members or 
d1sks 7 and 8 

These disks are formed of some msulabng 
10 mi't-eftal such as fiber- -oi toe ,ike; lin.d are 

provided at their periphei-ie8 with. gear tep"fk 
9 and 10~ f~_J:!ectively, '!hiCb._m8fi)1_ with the 
teeth 11 of an elongated pmion l2 ca1 ned 
b1o and I otatable wtth the shaft 13 of a. motor 

1& 14 fixed to the base 1 • 
alle. disk fii' Oif greater diameter th'l.n. .the 

Wsk8, and• has more teeth upon Its pertphery, 
and the teeth U af the pm1on 12 are of: a. depth 
Mlfli.c1e:nt ta aecammodate the teeth of both 

~~ o'f t~e diSks-7 and 8 a:r.td to there\)y drive. 
the .dt-slm--sunultaneou.sly regar.dless of the1r 
chftereace m dlame.ter_, bu-t a.t different speeds, 
the diSk 7 ha.ovmg the greater penpheral 
s~ ' 

16 'The disk 7' .ca.rnes upon 1ts mner .face a 
... pl:u.:rah~ of s~gmental contact plates 15. 16, 

17, -tmd 18 •rranaed cireumferenti&Il) 'llpon 
nme p:r:edetermmed. ra.dius, and a second plu­
raltty bf -se.gm.eatal contact plates 19, '20 21 

so and 22 arranged circumferenbally upon- an.­
ethu. pre.determmed radms, preferably so 
that t.My be nearer to the center o.f the dtsk 
than do the first m.eiiboned contflct plates 
It wdl be seen th.at the contact plate 15 ~x-

u tends threugb. 'I.D .angle of 'l.pproxJmatel:y 
180'~~ ,, whereas the contact plates! 16, 1:1, and 
18 extend through .ali'gles approximately .00° 
each. spaees -or ,gqs bemg left bet,veen the 
adJacent Emd.s gf all of the plates It w1ll be 

fG seen alse thatthe.contact pla.t-e$19 2Q, 21 and 
22.ex.tend througb. u angle of appro:xtmately 
25° eliCh and are liD •rranged. relatively to 
tke ,plates 15 11, 1-7 and 18 th.at an end of 
each .one -of them. hes on a. d1a:metr1cal hne 

~ substantially COlnCJ.d.ent With.oneend of-each 
of the pJates 15, 16, 17 and 18 Refer:rmg 
now to Fig. 4 It wdl be seen th.a.t the contact 
plates 1.0,~16:. 17 and l8 are mounted HI fi:ed 
relation relatavely to the mner faee of the 

liO du;k 'l by mean!( of sel"ews 23 and 23' whtch 
pass thr-ough. tBe 'Cbsk ud are threaded mto 
tbe-• .plates The SCI"eWS 23 attach the mid 
portion e.f the plate 15 to the diSk IIJ'id th'e 
SCI'eWB -23' attach .the a.d3acent end portions 

""! of theiplates 15, 16, t 7 BBd. 18. to-th~ d.tsk Itt 
add01.tion .te·these -sc:re~s 23 and 23' l prov-Ide 
com9Iaa.tlon ·atta.chmg and bmdmg ~Cl~)VS 
~ w1uca w1U be· ref-erred. te m more detat'l 
later , - ~ 

18 The cen.ta.ct plates 19, 2Q, 21, an.d 22 ·are 
sumlariy a.ttac6ed. to the mner fa<:e .:at the 
disk 7 by means gf' screws 25 and. 26, th.e 
screws 25 actlog merely a.s attaching sCl'ews 
and the screws :26 actiBg beth aa attachmg 

,.. scr,ews aDd as bmmng screws and.e1ectncal 

conductors, as will be heremafter pomted 
out. 

Held beneath the screws 23' of the plates 
15, 16, 17 and 18, and electrically connected 
to these plates thereby. are conductor mem- '10 
bers 27 which may be electncally connected 
by .means ef washers 21f nnd scre.w.s 29 u.s 
shown, whereby an;y of the plates 15, 16 17 
and 18 may be electrical~ connected together 
. Cil"r~d &y' tb.e·serews 26 iri(t e1ectricaUy 76 
cofinectea tO tlte.contact"plfltes u;-'20 "and 21 
thell~V are q,q,n.ducf;pr members 30 adapted to 
cooperate by" means of-wasb.el'S"31 and screws 
32 with.suw.lar ~o.nductor members 33 cai ned 
by bmdmg screws 34 to whtch are attached 80 
eonnectmg- w1r.es. or, the bke 3"5 By these 
means It )VIR be -seen that any of the contact 
plates 19, 2Q, and 21. may "be electnco.lly con-
nected. to the conta~t plate 22 , 

Referrmg to the bereuwefore •reclted prac- ~~~ 
tical a.pphcation of the switch mechamsm to 
a t-l"alic Signal, 1t will 'be :t eca.lled. that three 
sets of lights, red; a.mser .and green, :respec­
tively, are rl'lsed The -contact pla.tes 15, 16, 
17and. 18 flr.e used for controllmg the cuctuts 110 
through the lamps -of the 'red •1lnd :greeu. 
hghts, for bghbn,g and exti~gu~ngtb.em at 
p•r~ete1mned desi-red' time'•mterva.ls, and 
the contact plates 19, 20, 21 n.n.d 22 are used 
for. proEerly hghtm~ and -extmguislunp; the 91 
la.mpsof.the.ambet hghts m tuned relatum to 
the hghtmg and e:xtlngutshl'Dg of the red. and 
greer~. hgllts Wilth the va.mous centact plates 
eonnectecl as.1llnstrated m F1gA, the·eleetn-
cal Cir.<nnts 'fo11 the r.ed .and ween lights ar:e 101:! 
so m"B.d.e that they w1H remtun hghted alter­
nately th:roughoul the same penod of time, 
and the -circuits. fo:r the amber hghts are :sa 
arranged tba.t thev will be lighted a.nd e:xbn­
gmshed m propel"tmted relation to the extm- 106 
g01shmg of the red and. green "hghts 

At some street 'or highway tn'tersecbohs, 
ROta.bly where areross street 1.nte.rsects a traffic 
ar.tery ~It Is desus:ble to have the green bght, 
mdtcatmg "Oo·', burn-longer f-or the tiaftic 110 
arterY thu for lihe• cFOss street WRen this IS 
the case-, lt "\\dl be seen, assummg tb.a.t t'he 
contact plate 15•controls the green lamp, that 
bv electncal:ly connectm.v; the plate 18 artlte 
plates-18 and 1 '1, thereto by means of the asso- 1111' 
ciatlon thereWJ.th of the washers or tne hk:e 
29 and screws 28 w1th. the contact members 
27 thereof It -wn..I be possible to ex'tend tbe 
time mterv:ai tluou.ghout whiCh the green 
h_ght may burn, the timeinter~al th:rou¢\out 120 
wh!lch the .red hgnt. burns bemg correspond­
l:lil.glv rshol'ieneci When tlns rearrangement 
lS m~e,1 obviOusly' the• connection -of the 
pla.f.es il-9, 20, ;21. o.nd 22 must be altered, n.nd 
tms 'ma'Y readily ibe done by changmg the f-!6 
locatwn of the' wttSher 3h-llll.d screw 32 to a 
p081ti0n 'D.dJacent ·to the pla.te-00 •0r the plate 
21 1 r 1 1 • ,. 

Refernngto,Fig' 2 It will.be.seen that<the 
d1sk i lS fb:ed.upon a!IDetallac l!!leeve.SG ;which 1"80 
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carries an msulatmgsleeve 86 Upon'thJSm- mdicated, the two amber lampsl bemg m se-

4. sulabn' slee"e 36 are mounted dJStl:Ibutor nes and a red lamp and a green lamft of each 
I' rmgs 3 ~ 38 and 39 spaced apart by insulat- set bemg m series These sets of Ights m-

mg washers 40 and clamped upon the sleeve dicate tlie opposite? controlled bghts "VISible 
·r- S 36 by means of an msulabng washer 41 and to the operators o vehicles. apprOachmg m 78 

set collar or nut 42 screw-threaded.onto the two mtersectmg directions at street mter-
end of the sleeve 35 sectiOns, wheretiy when an operator gom~n 

The bracket 2 has an exteDSlon 43 m which one direction receives the peen or " " 
are mounted brush holders 44, 45, and 46, car- Signal, an operator aftproachmg lD the Inter-

10 rymg brushes 47, 48, and 49, m engagement secb.ng direction WI see the- red or "Stop?! VI 
w..1th the distributor rmgs 37, 88 and 39, r.e- SI¥:1 r •• ( 

spectt.vely . e brush 62 which operates upon the col-• 
The screw 24 of· contact plate 15 Is con- lector rmg 59 IS connected by- Wire 63 With 

nected b~ means of a wire 50, or other sutt- the power hne and thus the contact arms 53 
liS able con uctor, with toe d.lstnbutor rmg 37 and 54 are alw'{! In circuit with the lme 80 

and therethrough with the brush 47 and .Also, one pole o each of the red, amber and 
brush holder 44 The screw 24 of contact green lamps Is in Circuit, through a wire 64,. 
plate 16 IS connected through a wire 51 or with the hne Furthermore, the motor- 14 
other sUitable conductor, with the distributor Is constantly operated to Impart rotatiOn to 

BO rmg 39 and therethrough with the brush 49 the sWitch mechanism so long as current. ts 80 
a-nd bi ush holder 46, ana the screw 26 of the supphed from the hne Therefore, as the 
contact -plate 22 Is connected by a wire 52, or disks 7 and 8 rotate relatively to each other 
other suitable conductor, with the dJ.Stributor the contact arm 53 will contact, let us say, first 
I'lng 88 and therethrough with the brush 48 with the. contact plate. 15 This will estab-

liS and brush holder 45 The wires 50, 51 and hsh a circuit through wire 63, brush 62, col- Ul' 
52 are shown as arranged along the outer lector rmf. 59, contact arm 53, contact plate 
face of the disk 7 and extendmg mto and 15, dtstn utor rmg 37, brush 47, Wire 65, 
through the sleeve 38 to their pomts of con- green lamp 66, red lamp.67, wire 64, and back 
nect10n with thelr respective 'distributor rmgs to lme The gy:een lamp 66", and red lamp 

80 but, obviously, ot.her appropnate arrange- 67, will remiun: lighted until contact ann .53 115 
ments of these conductors may be made ndes o:ff of contact plate 15 However, be-

Refernng to Figs 5 and 6 1t will be seen fore thiS occurs contact arm 54 Will have en-
l that the disk 8 carries on Its Inner face two re- gaged contact plate 22.• and a circlllt \Vtll.be 

... 
8 

SI:hent contact arms 53 and 54 havmg their estabhshed through w1re 63, brush 62, col-
15 contact ends 55 and 56, respectively, so ra- lector rmg 59, contact linn 54, contact plate .JI 

• diallv disposed as to w1pe over the two mr- 22, d.lstrlliutor nng 38, brush 48, wire 69, the 
cumferential rows of contact plates 15, 16, 17 two amber lamps 70 and 71, and through wire 
and 18, and 19, 20, 21 and 22, respectively 64 baclt to hne Due to the relative arrange-
These contact arms 53, 54 &re connected by ment of the contact plates 15 and 22 contact 

40 means of screws 57 and 58 re-spectively, With arm 53 and contact arm 54 will ride -oft of 1os 
a collector rm~ 59 secured by screws 60 to the thtrr contact ~lates 15 and 22, respectively, 
outer face of the disk 8 srmultaneou y, thus extmguishm~ green 

Mounted m the bracket 3 Is a brush holder hght 66, red hght 67 and the amber Iglits 70 
61 carrymg a brush 62 m electncal contact and 71 But rmmediately these -cir.cihts are 

415 with the collector rmg 59 opened mrcuits through the contact _Plates 110 
It will be seen that due to the difference m 16, 17 and 18 will be closed thTough WI~ 63, 

speed of rotation of the disks 7 and 8, the con- brush 62, collector nng 59, contact arm 53 
tact arms 53 and 54 will travel over the con- and plates 16, 17 and 18 which are mtercon-
tact plates with which they are associated, nected as previously described, distributor 

60 thus switchmg the circmts through the lamps rmg 39, brush 4.9, wire 72, red lamp 73, green __ ,) 
of the red, green and amber hghts on and o:ff lamp 74, wire 64, and back to hne As the 
at proper mtervals and m proper timed rela- contact• arm !$3 approaches the end of Its 
tlon to each other travel over contact plate 18, contact arm 54 

The arrangement of contact plates, contact Will engage with contact plate 19 and a cir-
156 arms, distrdiutor rmgs and brushes herem- cmt will be closed, as preVJouslv descnbed .I"G 

above described JS adapted to a system m with respect to contactj.late 22, through the 
which three cu:cUits, such as are necessary two amber lamps 70 a.n 71 .As contact arm 
for red. green and amber mgna.lhnl bghts, 53- ndes off of contact- plate 18, contact arm 
are used If more circUits, such as t ose for 54,.,will srmultaneously ride off of contact 

" 80 audible signals or other devices operated m plate 19, and then the circutt fi.J:st describJ'd ~l!" 

~ trmed relatiOn to the hghts, are necessaiy, will, be agam completed, and so on as long as 
other contact plates, contact arms, distributor motor 14 operates , 

"fir. nif: and brushes may be provided It WIH thus be seen that by my arrangement 
ferrmg to Fig 7 It will be seen that two I am a-ble to control a t"urahty of mter-re-

05 sets of red, amber and green hghts have been lated eJsetrical Cirt:Uits ;y means of the two t"•t 
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co-u:ial relatively rotatable- disks to which 
motron is m1.pf.ll't6d by 111 single drivmg mem­
ber, thus prodllCmg a very SliD,ple and efti:­
eient switching meehanism. Moreover, by 

.6 varymg the speed of the moto~:· wh1ch dr1ves 
the pinion, OT b:y changmg the ratio between 
the puuon: ami cbs~ ILDY El.esited time inter­
vllls may be obtaiBec:l. 

Fm1::h.ermore, by a rearrangement or a;lter-
• ation of the connections between the various 

segmental portions of the contact plates, as 
herembefore described, it Is possible to vary 
tl'le retative periods of illumination of th-e 
:red and green Signal lamps to accommodate 

u. the sw1t.ch. mechanism to v11rious traffic con­
dltmns. 

Various changes. and modifications m the 
construction and operation of the deviee are 
considered to be Withm the spirit of the m-

10 vention. an-d the scope of the followmg chums. 
What I clltllll is:-
1. A. switch mechanism, mcludmg t\vo con­

tact-carrying disks of dz:fferent dut.meters 
provided upon their peri phenes wrth gear 

u. teeth, and a driv~ pimon meshmg Witl1 
the· teeth of both · s and adapted to drive 
them sim.ul'taneously at relatively different 
speeds, wl1erebr sWltchmg action of their 
contacts rs obtB.llned. 

ao. 2. A switch m-echanism,. mclu:dm~ two 
disks of d1ff'e1'ellt dmmeters Rl'l'an~d ID co­
axial JUXtaposit:ion, one of said diSks carry­
:mg a l»lura.lity of contact plates and the 
other disk en.rrymg a contact arm for coop-

a& eratJ.on with 'i&id phttes, said disks prmrid'­
ed upon their I,»enphenes with gear teeth,. 
and a drivmg ptnion in mesh with the teeth 
of both of saul" disks for simultaneously 
driving same at drlterent speeds, whereby 

to said contact arm w:dl traverse sara co:ntact 
plates to produce a switchmg action at pre­
determmed time intervals. 

:J. A. swttch mechamsm, includmg two 
d1sks of different diameters orran~d m co-

a axud juxtaposition, one of said disks car­
rymg a plurality of contact plates and the 
other disk carryt~ a plurality of contact 
arms for cooperation with said plates, a cur­
rent dtstributor rotatable with one of said 

'In cbsk:s, bt ushes for cooperation with said dis­
trtbutor, gear teeth on the peripheries of said 
disks, a drivmg pm10n meslnng with the 
teeth of both diskS for rotatmg same simul­
taneously at relatively different s~ds, o.nd 

611 means providing an electric circlllt thl!'ough 
'mid contact anns, contact plates and dis­
tributor, whereby as said disks rotate said 
contact arms wJll travel over said contact 
plates to produce a tuned switchmg action 

BO m said CI:rcuit. 
4. A switch mechanism, mcluding two 

disks of different diameters toothed upon 
their penphertes and arranged· coaxially face 
to face in spaced relation, a. drivin~ pmien 

66 rt1eshmg with the teetk of both of said disks 

for simultaneously driving same st. difterent 
speedsr one of said diSkS provided with a 
plurality of contact plates a.rr~ In cit'­
cumferential alignment, the other of said 
disks :provlded w1th a contact arm adapted ?o 
for shdmg engagement with said contact 
plates durmg relative rotation of said disks 
to produce a circuit mo.k:mg and brea.Inng ac­
tton at predetermined tln:re .Intervals deter­
mmed by the connection of said J>lates and T;; 
the relative rotative speed of said disks, and 
means 'vhereby certam of said plates may be 
electrically connected or disconnected to vary 
said time mtervals. 

5 A switeh mechamsm, includmg two so 
dtsks of w:tlerent diameters toothed upon 
their peripheries and "rranged coaxially face 
to face m spaced relo.t10n, a driVI~ pmion 
meshmg with the teeth of both of sa1d disks 
for Simultaneously dnvin~ the same at d!f- IJi" 
ferent speeds, one of s&J.d disks pl'ovided 
\Vtth two rows of Circumferentially arranged 
contact plates, the other of sa1d disks pl'O­
vided w1th two contact arms one of which IS 
arranged for sliding engage:m'ent w1th each oo 
of saui circumferential rows of plates dur-
mg relative rotation of s&d disks to produce 
Cil'CUit makmg and breakm~ action between 
said plates and their respective arms at pre­
determmed ttme mtervals determmed by the os 
connectiOn of swd ,P.lates lmd the relative ro­
tative speed of saiO. disks, one of s&J.d arms 
adapted to close o. circuit at a time adjacent 
to the opening of a CircUlt by the other arm 
and to open the former ctrcuit simultianeousl:y roo 
With the openmg of the latter circuit, and 
means whereby certam of said plates lit each 
circ•unrfeJ ential series thereof ma.y be elec­
triCally conne.cted ESr d'I.Sconnected to vary 
said time intervals. lfl5 

In testimony whereof I have hereunto set 
my hand this 24 da.v of Sept.~ A. D. 1930. 

ROBERT 11. JAMES. 

1'10 

U5 

120 

I21i 

.. 

I 
:f. 



REF ID:A67797 • 
June 21, 1932 R B JAMES 1,863,658 

SWITCH MBCHANISM F~R SI~NAL AND OTHBR BLBCTRICAL CIRCUITS 

Ftled Oct 23. 1930 4 Sheets-Sheet 1 

FI 6. 1 _ ss \ 

' 
l 

• 

f 



REF, ID: A67 7 97 • 
Jane 21, 1932. R B JAMES 1,863,658 

SWITCH MECHANISM POR SIGNAL AND OTHER ELECTRICAL CIRCUITS 

F1led Oct 23 1930 4 Sheets-She•t 2 r 

FIIJ.J. 

Flli.4. 

--



- REF ID:A67797 

Jane 21, 1932 . . R B JAMES 1,863,658 .. 
SWITCH IIBCRANISII POR SIGNAL AND OTHER Jtl,ECTRICAL CTRCUJT'! 

Filed Oct 23 1930 4 Sheets-Sheet 3 

, 

fl G. B. 

.. 



REF ID:A67797 • 
June 21, 1932. R B JAMES 1,863,658 

SWITCH MECHANISM POR SIGNAL AND OTHBR ELECTRICAL CIRCUITS 
I 

Filed Oct 23. 1930 4 Sheets-Sheet 4 

FIG. 7. 

2 

68 

LINE. .------
14 

......... 


